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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7-25-05 
has been entered. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 63 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The phrase "the layers... are grown in a chemical 
vapor deposition (CVD) growth system" is not supported by the disclosure. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 70 & 72 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 70 & 72 recite the limitation "the substrate". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 54, 58-60, & 62-63 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sweeny et al. (Mark Sweeny, "Resonant interband tunnel diodes", Appl. 
Phys. Lett., pp 546-548, 1989). 

Re claim 54, Sweeny et al. teach a method of fabricating an interband tunnel 
diode, the method comprising the steps of (Fig.1 ): 

layering a n-type bottom injector (I); layering a p-type top injector (IV) adjacent to 
the bottom injector; and layering a barrier material between the bottom injector and top 
injector. See pages 546. 

Re claims 58 & 59, Sweeny et al. teach the layers in the interband tunnel diode 
are grown epitaxially, wherein the layers are semiconductor. 

Re claim 60, Sweeny et al. teach the epitaxial layers comprised of a group IV 

alloy. 
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Re claims 62-63, Sweeny et al. teach the layers are grown in a molecular bean 
epitaxial growth system or chemical vapor deposition growth system. 

8. Claims 71 & 86-88 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gennser et al. (Resonant tunneling of holes through silicon barriers, pp 210-213, J. Vac. 
Sci. Tech. B 8 (2), 1990). 

Re claim 71 , Gennser et al. teach a method of fabricating an interband tunneling 
diode comprising the step of lowering the substrate temperature before growth layers in 
the interband tunnel diode (See II. Experiment and Discussion). 

Re claim 86, Gennser et al. teach the layers are grown epitaxially. 

Re claims 87-88, Gennser et al. teach the substrate temperature is lowered at a 
temperature in the range of 0°C to 500°C. 

9. Claims 74-78 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Broekaert (US 6,218,677). 

Re claims 74-75, Broekaert teaches a method of fabricating an interband tunnel 
diode by heat treating using ambient gas pressure during or after growth of the layers 
(Col.4, lines 41-67). 

Re claims 76-78, Broekaert teaches heat treating the diode at a 700°C which is 
in the claimed ranges. 

Claim Rejections - 35 USC § 103 
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10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 64-66, 69, & 89-92 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sweeny et al. in view of Larsen et al. (Diffusion of Sb in relaxed 
SiGe, pp2684-2686, Appl.Phys.Lett. 68 (19), 5 May 1996). 

Sweeny et al. do not explicitly teach heat treatment using an inert or reducing 
atmosphere or moreover a reduction in ambient gas pressure with various temperature 
and time. Larsen et al. teach heat treatment in a high flow furnace using an argon 
ambient with the temperature monitored as a function of time to obtain a precise 
temperature-time set. Temperature between 719 and 1028oC were used for time 
between 20 min and 24 h. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to select a proper temperature and time in 
order to obtain a high crystalline quality layers. 

12. Claims 79-82 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Broekaert in view of of Larsen et al. (Diffusion of Sb in relaxed SiGe, pp2684-2686, 
Appl.Phys.Lett. 68 (19), 5 May 1996). 

Brokaert teach heat treating the diode but not times. Larsen et al. teach heat 
treatment between 20 min and 24 h. It would have been obvious to one of ordinary skill 
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in the art at the time the invention was made to select the heating time in order a 
desired properties of the diode. 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steve Loke can be reached on 571-272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ^ 



Allowable Subject Matter 



13. 



Claim 55 is allowed. 



Conclusion 




Donghee Kang 
Primary Examiner 
Art Unit 281 1 
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